We calculate the new physics effects to the branching ratios of the lepton flavor conserving decays Z → l + l − in the framework of the general two Higgs Doublet model. We predict the upper limits for the couplings |ξ D N,µτ | and |ξ D N,τ τ | as 3 × 10 2 GeV and 1 × 10
Introduction
In the standard model (SM) of electroweak interactions lepton flavor is conserved. This conservation can be broken with the extension of the SM, such as νSM, permitting the existence of the massive neutrinos and the lepton mixing mechanism [1] , νSM, extended with one heavy ordinary Dirac neutrino or two heavy right-handed singlet Majorana neutrinos [2] , Zee model [3] , the general two Higgs doublet model, which contains off diagonal Yukawa couplings in the lepton sector [4] .
Leptonic Z-decays are among the most interesting lepton flavor conserving (LFC) and lepton flavor violating (LFV) interactions and they reached great interest since the related experimental measurements are improved at present. With the Giga-Z option of the Tesla project, there is a possibilty to increase Z bosons at resonance [5] .
The processes Z → l − l + with l = e, µ, τ are the among the LFC decays and they exist in the SM even at the tree level. The experimental predictions for the branching ratios of these decays are [6] BR(Z → e − e + ) = 3.366 ± 0.0081 % , BR(Z → µ − µ + ) = 3.367 ± 0.013 % , BR(Z → τ − τ + ) = 3.360 ± 0.015 % ,
and the tree level SM predictions are BR(Z → e − e + ) = 3.331 % , BR(Z → µ − µ + ) = 3.331 % , BR(Z → τ − τ + ) = 3.328 % .
Comparision of these experimental and theoretical results shows that the main contribution comes from the SM in the tree level and the loop contributions, even the ones beyond the SM, should lie almost in the uncertainity of the measurements of these decays.
In the literature, there are various experimental and theoretical studies [7] - [15] . A method to determine the weak electric dipole moment was developed in [9] . The vector and axial coupling constants, v f and a f , in Z-decays have been measured at LEP [11] . Furthermore, the measurements of the weak electric dipole moments of fermions have been performed [12] . In [13] , various additional types of interactions have been studied and a way to measure these contributions in the process Z → τ − τ + was described. In [15] , a new method to measure the electroweak mixing angle in Z-decays to tau leptons has been proposed.
In the present work we study the LFC Z → l − l + decays, where l = e, µ, τ , in the model III version of 2HDM, which is the minimal extension of the SM. Since the SM prediction for these decays, even in the tree level, is almost the same as the experimental one, the contributions beyond the SM, which can exist at least in the loop level, should be small enough not to exceed the experimental results. This discussion stimulates us to study the BR's of these processes with the addition of the contributions beyond the SM and try to predict upper limits for the new couplings existing in the model used. 
where i, j are family indices of leptons, L and R denote chiral projections L(R) = 1/2(1∓γ 5 ), φ i for i = 1, 2, are the two scalar doublets, l iL and E jR are lepton doublets and singlets respectively.
The choice of φ 1 and φ 2
with the vacuum expectation values
helps us to decompose the SM particles and beyond in the tree level. In this case, the first doublet carries the SM particles and the other one is responsible for the particles beyond the SM. Therefore, we take H 1 and H 2 (see eq. (4) 
where q is the momentum transfer, 
and
where
The parameters c V and c A are c A = − 
with lepton flavors i, l and CP violating parameters θ il . Notice that parameters θ il are the sources of the lepton EDM.
Finally the BR for the LFC process Z → l − l + , for the vanishing external lepton masses, can be written as
. Here Γ Z is the total decay width of Z boson, namely Γ Z = 2.490 ± 0.007 GeV . 
Discussion
(see [17] for details) or the deviation of the anomalous magnetic moment (AMM) of muon over its SM prediction [18] due to the recent experimental result of muon AMM by g-2 Collaboration Table (1) . Table 1 : The values of the input parameters used in the numerical calculations.
Now we would like to parametrize the BR as
where BR SM is coming from only the SM part. In eq. (14) BR Beyond gets contributions from the combination of the SM and beyond, which we denote as BR M ixed , and from only beyond the SM, which we denote as BR P ureBeyond . there is an enhancement less than a factor of two larger than the result for m h 0 = 80 GeV .
As a summary, we study the BR Beyond 's of the lepton flavor conserving decays Z → l − l + (l = e, µ, τ ) in the model III. We observe that the one loop diagrams due to neutral Higgs bosons h 0 and A 0 can give considerable contributions and its possible even to reach the tree level SM result. This forces one to predict the upper limits for the Yukawa couplings in the lepton sector:
• An upper limit for the coupling |ξ D N,eτ | can not be found since the new physics effects to the BR (Z → e − e + ) are exteremely small compared to the SM result.
• We predict the upper limit of the coupling as |ξ D N,µτ | < 3 × 10 2 GeV .
• We predict the upper limit of the coupling as |ξ D N,τ τ | < 1 × 10 2 GeV .
Furthermore, BR
Beyond is not so much sensitive to the mass m h 0 .
In future, with the more reliable experimental result of the BR's of above processes it would be possible to test models beyond the SM and free parameters of these models 
